gluten effects. It is debatable if within the former perspective, mean gluten effects on individual parameters could not be considered as "independent" observations, both because schizophrenia is clinically heterogenous and because in performing the ratings each dimension has to be regarded as separate and independent. It is certainly unlikely that the arguable relatedness of parameters could account for the probability of I in 10,000 obtained with the correlated t-test. The method Smith suggests deals with the second perspective. For that, the separate parameter-by-parameter analyses that we performed are to be preferred because the method of averaging across dimensions involves the unacceptable assumption of clinical equivalence of all parameters. He ignores the evidence from individual parameter analyses in concluding that the gluten hypothesis is not supported by our work.
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The nonblind investigator (M.M.S.) interviewed patients only in the initial drug-free weeks to establish baseline pathology, but not in any of the periods relevant to the experiment.
The mean IQ of our sample (78.57) was not atypical when compared with the published figures from large samples indicating a mean IQ of 84.28 + 16.6 for a diagnostic composition such as ours (2) . A more general hypothesis for hyperkinesis, which includes dopamine depletion as a special case, is that this syndrome is caused by a predominance of norepinephrine (NE) relative to other transmitters. Activity level and reward seem to depend on NE (3), and seem to be inhibited by acetylcholine (4) , serotonin (5), and to a lesser extent dopamine (6) . Rats with increased NE, or depletion of acetylcholine or serotonin, or damage to predominantly cholinergic structures, show high activity (3-6), deficits in habituation (7), difficulty with selective attention (8) , and impaired punishment avoidance (4, 9) . Adult human manics also show these four symptoms, plus euphoria (which is hard to demonstrate in rats); this parallel led to the now widely accepted theory that mania is due to an excessive level of NE relative to the other three transmitters (8, 10) . The commonly reported characteristics of hyperkinetic children are, again, high activity, difficulty with selective attention, impaired punishment avoidance, and euphoria (11) . One would suspect, therefore, that hyperkinetics, like manics, suffer from an excess of NE relative to the activity-inhibiting transmitters. (Curiously, mania is reportedly extremely rare in children, and hyperkinesis is unheard-of in adults.) Since the NE activating systems seem to mature before the cholinergic suppressive systems (2), any process which retarded the later periods of brain maturation would be expected to produce temporary dominance of the adrenergic systems, and therefore a hyperkinetic syndrome.
There are several other points about the hyperkinetic syndrome which make sense if we attribute it to delayed maturation of the later-maturing parts of the brain. First, the syndrome is three or four times more common in boys than in girls (11) , which correlates with the fact that girls mature faster than boys. Second, the amelioration of the condition with age may be attributed to the continued, though belated, maturation.
Hyperkinesis, therefore, could be caused by anything which produced NE dominance with delayed maturation of cholinergic systems being perhaps the most common mechanism. One otherwise paradoxical phenomenon of hyperkinetic children makes sense on the basis of NE dominance: the activityreducing effect of amphetamine. As Shaywitz et al. insightfully suggested, this result can best be explained by assuming that amphetamine stimulates the activity-suppressing transmitters dopamine and 5-hydroxytryptamine (5-HT) (6, 12) as well as NE. The question, of course, is why amphetamine effects on dopamine and 5-HT should dominate in hyperkinetics, although the effect on NE is greatly predominant in normals. An attractive possibility is that amphetamine's effects on dopamine and 5-HT become evident only when NE levels are so high that further increases would be ineffective. Indeed, analogous phenomena have already been demonstrated in rats: After NE has been highly potentiated by high doses of imipramine or amitriptyline, amphetamine has less activity-facilitating effect than usual. Also, when operant response rates are very high (analogous to hyperkinesis), amphetamine decreases the response rate (13 First, our research which preferentially depletes central norepinephrine (NE) to the exclusion of other neurotransmitters, also reports activity increases (2) . It should be pointed out that we obtained activity increases without concommitant dopamine alterations.
Second, previous work with 6-OHDA, administered neonatally or in adulthood, usually reports hypophagia to some degree and a parallel weight loss (3, 4 
Third, previous studies in which 6-OHDA is administered to neonatal rats typically find severe and apparently permanent depletions of NE in peripheral structures (4, 5) . Treated rats are effectively partially sympathectomized. Shaywitz et al. fail to mention NE content in peripheral structures; however, if peripheral NE depletions did indeed occur, one could hardly attribute behavioral changes to central nervous system effects.
Fourth, the volume of the intracisternal injection appears extremely large for newborn rat pups. The 25-g1l injection, in fact, is equivalent to that used for intracisternal injections of adult rats (6 
